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use for synthesizing polymers, for ring-closing metathesis of olefins and for isornerizing olefins. 
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AgeS.^T 5 y * JU** — ;VT 5 KT?^> >9 , M», R sl , R 5! , R^S^' 

R 2 o(i, Ci-Cw7JKJK C:-Cu7JI/7--^, C j - C12 CI T^JI" 
, C I -Ci 2 y^n7;i'7--;k C J -CuA7Dy^D7;i/^.)U.. Cj-Cd^ 
r-n a T^^r — ;K Ci-CuTy-*, Cs - Ci477^+^, C 6 -Ci4 
77^7--^, Ci-C 9 Afn7iJ-jK C ! -Ci ! Afn77;^JVXf±C 3 - 
CwArD77^7--^-e*i), Rsi> Rsz. R S 4^.U r R2o{i> ^ 7 T # &t fl ff 

N 77^')-- JK Af n7'j~iK AxD7 7^^^Xli A f D77^7--^li 
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< (iS r , XliM n , F Z n^KliAg > itJSSi"* * V 

*>75 h\ ^JV* K7v K&tfT ^ -/ #;w=*r^;ivT ^ Fli> L < f±Rs 
CC=0)CNH)pNCR 9 )- > -C(=0)(NH)pNR.R„ R.0-CC=0XN 
H) p NCr 9 )-. R.R4oN-C(=0)(NH)pN (R 9 ) -0C (=0) CN 
H)pNR.R 9 -, -NCr <0 )-CC=0)CnH) p NR« R», R. S CNH) P N 
(R 9 ) - ; - S CoX (NH)pNR. R»- ; R.R^NS (0) *N (R 9 ) -Xit 
-NR40S (0) 2 NR. R»<D&KttmL, iit, R 8 > R.&tfR^tt, 5>> 
KUlfiLT, 7jc^-e*Ss5^ XttOH. Ci-CwT^^riK C2 - C12 T;i"7- - 
;k C>-Ci2 v'^n7;v + ;i'> C 9 - C12 n tjw^ — ^> Ci-Cn^rn 

-C>Ara7ij-jp, Ce -Ci* T9;w^JP, C 2 - C« TA"7-~ U ^5.0*0 » - 

C12 7 'J - C; " C14 7 7^7"-^, Ci-Cu'Nf077^;l', Cs 

-CnArn77^7--JHO f i:y-C«-Cio7 'J -^-Ci-C 6 7^^J^ 
#a>fc<E>fiJfc£-?*> •? . R.-R 9 -NcoI^i3^T, S^R.-^tZ^R 9 - t«t, 
i:t4LT, 7lc3rf-C*4^ XWU OH. S0 3 M r , 0S0,Mm Ci-Cn7 
C3-Cir>7D7MJK C2 - Cn^r-ns^ n r^^f ;k Cs-Ci 
oT'J-JK C!-C^fn7'J-;K C7-Cu77^ + Jl', Cs -Cio^fo 
7?;^JK d-Cs 7^7--l^>MCi-Cio7 'J -frk&KC* -ClsT? 

T**), -ett<b(i> #g&XfiOH, ^D, -C (=0) -ORsi, -0-C ( 
= 0) Rs«, -C (=0) 0R S2 , - hn, NH 2> ->7A -S0.M,, -0 
-SChMy. — N (Rio) -SO.Mn -N = N-Rs2> Ci -C12 T-M^K 
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Cj-CuT^^t-^, Ci-Ciz7Jwn + ->, C J -Ci2y^n7JV^;i', Cj- 
Cxz =si? n r;v^- — Ci-Cn^f ny^arjl'^^, Ci-Cu^fny^ 
0 7H-)K Cs-Cu7V-JK CJ-C12 T 1 ; — ^^^v-, Cs-d.77 
;U3r->K C«-Ci477^3+y, C 7 - C 1 4 T 9 )^<T — Ci-C«^f aj'J 

Af077H-JK t;7?y> y'75y, — ;K ^JKt>75 K, * 

K, #;w*-7- K K7v ? h\ K5v ^^jK^K^? 

tfc£*tTi3l9> My , Rsi, Rs2> R S 45.U f R 2 oli. Ci-Ci^TJ^JV 

> Cz-CuT^T--^, C^-Cuy^nr^+iK C 1 -Cny^D7^- 
;K Cj-CnAf ny^D7;i' J fiK C 2 -Cn^foy^a7;V7-i^, C« 

-Ci 2 7 , ;-JV', C«-Cn77JV*Jl', C6-Cu77J^-JV, Ci-C^r 
n7'j-JVv - Cu^r07 7^ + ^X(4C3-Cw^rn77^7--^t , l) 

/p-jr^A^ v- ^ n r Ji/ ^ > nr;w^^;w. ny^n7A' + ;i', ^r-n 
y^n7^7--;V, 7'J-JK 77JV^^, T "7 $/*r — fl^ n7'J-^> ^ 
7077)^^X1^7077^-^1^ ^a&Xli#5e£ *i*:S2& 

HSfc: J: *?S8I3*L"C*3V} ; y {±i-c*»9> Mfi— -filli^JR-c**^, Xl±yf± 

RsS.y f R4o{i. -NR.R.^Kli-NRi'Rr^K fi R 8 R40 N 

-itftoTfh^^fl/^, - (CHO 2-0- (CH 

2) 2-, - (CH2) 2-S- (CHO «-Xli- (CH:) 2-NR7- (CH:) 
2--e&t9, R7(i, tK^, Ci-C«T^*JI/, C«-Cn77JH^, -C ( = 
0) RsiXti^Ji/* — ^-c**o 
^;i/*n;uatfe^(±, ^Jx.(f^Rio-SO:-(^, Rioli, Ci-Ci:7;u 

C:-Ci:y^D7;KiK C: -Cu^f n 07J1/^JV> Cs-Ci: 

7')-;K Ci-C>Af d7'J-JK C6-Ci J 77;K^XliC:-Cu'\rn 
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T?** **itt> ^S&XttOH, <"n, - C (=0) - 

ORsi, -0-C (=0) Rs,, C (=0) Rsj, - hn, NH:, 9 sT J * - 
SOjM,, -0-SO)M,, -N (Rio) -SOiM», -N = N-R S2 , Ci - 
Cii7**A/, C« -Cu Tib*— Ci-CnTJl'^^i/, C } -Ci2->^a 

-Cu^fo->^n7JVt^^ v Cs-Ci:7'J-;K Cj-CnT'J-Wt'y 
> Cs-CuTvJl-'^JK C«-Ci>77^K^t^->> C«-Ci>75;^-^ 
, Ci-Ci^f n7'J-;K C ! -C.Atn7 l J-;^^v'> Ca- 

<D&frh<n HHJ£ULOit!fc2£fc J: l9S^?ttT^3 »?, iif, My, R Sl , R S 2 
, Rn&tfRioti:, Ci-CuTMA', C 2 -C 12 7JV^-JK Ci-Cii">? 
07***, C.-Cny^arH-JK Cj-Cu^rn->^n7JV^^, C 
2 - Cis^r-u o r;w-jr — c 3 -c» r U — /K C«-Cu77^+^, 

C«-Cu77^7"-JV> Ci-C»Af nrU-^, C 2 -CnAf 077;^^ 
XliC 3 -Ci2^rn77;v^-^^ R S1 , Rs^ Rs^tfRio \t, Zri 

7" — ^, atDv'^dt^^JI', A7Di/^D7H-)K T 'J — 7 7^ + 
77J^-;K Af07'J-JW AfD77M]l'Xli A -fn77H-^ 
fi, #cK{4. *«JfcX»i4f5e**ifcit*at© lflKJ: «9m&3*iTi3 19 ; y »4i 
-C* >K Mti— flfi&JR-C****, Xfiv 14 1 / 2 -C$> 19 > M f±— * * > 
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*f*Lvi#li, ^Ia~Ie (5£*> L\ L\ L 2 \ L\ L*\ L'&tfL 




CH, N(Ctg a 

H^JLv^O^li, ^Ia-Ie L\ L\ L 2 \ L 5 , L J 

\ L'&^L 5 ' c^ 1 ; F<Di ^^fl*'— HtfcftoT* — ffi fcT^ - if . 

T*«9, -etLtjii. #NS&Xf±Ci-CnT;w^;K C« -C»7 U ~;w3lO f v'T 
y<Dmfr(b<v HHJHlJbwItJftattJ: i9ffi&S*L-c&»9. iit, Slfe3£ T ;w * * 

, y'75 h D-Xli»-ft7 5 ^ -t^-N = N-C«-C l o7'J-;V 

o «t ? ft ay Y<r>m± : 
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(H,C),C 




C N lX » CO, 



CH(CH3) 2 



C<CH,) 3 



1- C12 7 C2 -CuAf n->^07M JK 0.-0.^7079-^ 

^yr$y, 775^^-0 ( = 0) K<D$?frh<D im&±<vW&&^£ *)W 

K60 1 o<7>#)f2 




1?$) ^) o 
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— n— (A) jtu* — p — w 

l <• l «■ 

R R 

(st*. r * * ' it7kmxttRit&mmM-?*>*>) r * ' ' -comm r 

— ;vXfiCi -C 6 7*;v*;K Ci-C«7jvh^->, *jujK*v;1', Ci-Ce 
T )Vz2*c^-% )i<i£=-)V, Ci-C«^n7^*;K —ha. j*;^. r^^e — •i'A 

* ' • (i$f^U<*i^c^> Ci-C:o7;^;k C 3 -C.v'^o7^;k Cb- 
C 7 Aro->^n7)^JK C s -Ci 2 7'J -^XliCi-C^fnr 'J - JUT * 

^-;W*#ili&Xt±Ci - Ce TJl^;K Ci-C ! ^n7JKJK Ci- 
C«7^^^y, * ->;v, Ci-C«7;VD^y*;!/#^;K Ci — CuT'J 

S I b ~ I e (Dit&m^&^X^ Z'SO'Z 1 '^ SVMC^&LT. &5g> fiE 
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ili^ItiS, 5tl c> I d&VI e^ZiM^Ki^T, R' ^.^R 

^1 b - I e 3«D-fb-fr*^*v>T, R' MR" li. L < 14 Ci - Ci * T 

C6 7JV^jv, Ci-C.^n7JP+^, Ci-C«7JV3*v, * )U^^f-y ;v, 

Ci - C 6 TJI'3*3'# Cj -Cu 7'J C s - C 12 T V - * -> 

~I e^-ft^tc^t* Z^VZ 1 ' ?>S§^> R' ' ' 14 R' X 

J€^> SI a~I eOlt-B-Wlz&if&z, Z x Xf4 Z 1 " tf s g ARl^A' <£>5e^ 
«:^r-r*^. ^Z<^'J >XI4#£ L < l4M§?f£iirtf*&^R' ' ' MRXJ4 




#3&9J»i#S L< (4S : 
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PR 1 R*R a n PR'R'R 3 

Ru=CH — Z — R (I'a) CI Ru=C — Z 1 — R (Pb) 

/ \ / I H 

L 2 L s 

PR 1 R S R* c, PR'R*R* 

O -Ru=C Z 1 —R* L 2 Ru = CH — Z 1 - B' 



.,„„._.,, _ — -Rt 

L L* (»' c > L a i 4 (I'd) 



CI 



si , . ,SS\ 

— Ru=C Z 1 -R L — ~} 

phVr 1 PR 1 R 2 R 3 



prWr 8 

a 



a-^Ru=CH— z-r 

L 2 \* m 



CI i 

5S\ 



L*-^Ru=CH— Z r -=R 
L* 



pr^r 3 



L\ L 2 \ L\ L^'XCfL'tt, SvMi^jtLT, Wtte'Kt- 
K"C*») ; L 4 fi. nffiXliL 2 . L 2 \ L 3 "> S^L 5 ?) U **> 7 *> 
2flt-lfi:'5:oT, E3^4"te e " K-*-- 'J K"C* <9 ; R l „ R'&t^R 3 fi> 
SlW^itLT, Ci-CjoT^^^^ C J -Ci2V'^D7JV*JV> Cz-Cxi^ 
xd->^ dtji^JK Cs-Cij7'J-;K Ci-Cj^fnT'J-.^XliCs-C 
i»T9^*^T*'9x Til'^r/K i/ ? V T )V * )V , A-rn->^D7 )U3f •JW 7'J 

-C.7;V=t^-> > rftJVjK^f ->)K Ci - C 6 TJbrr^r >-^;l/d?^;U, d-Co^ 

nr^JK Cs-Cu7U-;v> Ci-Ci 2 7 , J-^i^v', -NO:, 
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7^L< i*^<y ? * i'Vsfc»i#tEftXii i ~~2<m<?> i , 2 -y — u>izffi& 
2lXtzCi-C*T)\/*r fr, Ci-Cf^nrJi/^Ji', -N0^L<(iCi-C 6 7 

z J*$fcgXfi5t : 

— N— (A) P (A 1 ) 

I a* I ■ 

R R 

Cj-Ci^fDv^DjiKii', Cj-CijT'J-jv, Ci-C^fDT'J-Ji' 
;K Ci-C e 7;V3dpv'*;i/#^;K Cj-Ch7V->, Ci-CuT'J-^ 

-N0 2 f l< i±^ukx >9Sgi?aT^&) O^T&V) ; 

Rt±, ZMKHoai-frKi L < (il^7'J -;w-c&»> . XliZ^A 

R' ^.^R" li, R' ' ' ^#5E$*LfcSe*l«r*-r*^'fl:7lc3llSft3feT*4) 
*l&9ni*F* L< Ji, atl' a~I' e (sfc*, L\ L 2 \ L , X0 , L , '* < , 
>K Ci-C»^fn7 , J-JK ^77^, y'75yS^'-C (=0) H<Z>8£3* 
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;^t;c. hnf L< liyT^y-lft-N-N-Cf-CioT'J-^S^t)^ 

R\ R^t^R 3 **, 'fyyne^, sec-^^-;^^ ->^n^vf-;H(i->^n 

Z^ltXIiSAlt/A' (i^T, R' ' ' f±. Ci-C4 7MJK 

7i-;HiiCi-C47;^^-fjg7i-;i'-ei^) -c& ; 

R' R&R" Ci-C^JV^JV, 7x^;vZliCi-C4 7JW*^-S^7 

o 

*3PJ!tf|WiaK#F i L< fiit I a- I e (it*. Z S^/Xli Z l 5g b < (± Z 1 
' li, ^A&^A' <7)Se*I£:#1^ S&gR' ' ' %.ZJ s R%.V*/XliR ' &^R 
" ti, Z&OVXJi Z 1 ^ L < \tZ x ' <D$tfrb<Dmm*&&^ SV>^|§^LT> 

5e S *i tz i k ^ £ m « -r & o 

[ h z/? n^N* ->;v*y. -7 -f y ] 7x-ji'ft^f>'jvf -^AXiivi' 
Dnt'T. [ h »; v^3cZ/)\/*?>7 j y] -1- (2-**vK'n'j-7y) y 

*5&wnmm~m$Lm. 1 ie®^^ i a ~i e^t^^ii^fes-MttL, 
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Me=R, 



<IHa) Xtt 




Me=R a 



L' 



(S4u Rbfi. KOBfc*#*|ji«3E-C*«9, Z. Z\ RSW S 

I aS^ I b £: [s]^-e£>&) otf^;vji--r;w. tf .=.;u .x - t-;k t*-^7 
5 >Xf±e^;u^^. 7 >r >KJ: 19 3rS4fetf, Sic, I dSCT I e o 

— mmk&%)<7>mn<ntztt>K, >; kl 2 xj:J:l s £> nxii0i'j**>KL 
4 t3csii-&7&\s.*>vxf*s i a - 1 e -cmbtt&it&m^mx, x' , yrv* 

ji/x. — t-jk tf^ jv^-^j-x-t- if — JV7 5 >Xf± fc? 7 -f > (^a ) 
5gL<(± (iVb) *J0it-C«-3W»cff "? o Vc&m ( II][ a) Xff ( m b) <n\Wtm 
(^a) :5.0 s (^b) *c«-r*S*Jt»i> — mhK. 1 : 1 ~ 1 : 1 0 0 <r>mM^ 
-e$> *> > 1 : 1 ~ 1 : 5 *>«gH Lv> 0 ElSWt. -80t~150t 

, L < liOt:- 1 0 0*C. #fc*f$ U < litfi- 5 0 *C HI rt-Cff 

( a ) ->* -> ^ n ^ > ? V a- >-5& t < »i -fifths* fLtz Cstrained)-> ^ a :* V V ■< 

[itZ^A-C^^ X, X' > Y, Y' > L\ L\ L 2 \ L\ L 3 \ L\ 
L s S.^L 5 '^?>niZ, Z\ Z*\ R> R' XVR" {ifwl^-C^)^>) <0 
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oT> rfjISS tlX& *) , 5t : 



(st*. plil-100, JffiL<lil-50, #K8f i KIJl-20, #30 
K$f S L < i* 1 ~ 1 0 * ) O ^<50 T?$> & o 

HHJ2U:<aSftfcO. S, N^U < it S i <T> X i ^Atn^m URtf/Xfi 

o-7x^v>, o-^^^i^>. o -tr 'j-/- i/vfi< (io -try u 

J: ^ ^li^#2^Xf*^^#^SI«r^-e#*o 1B*OS&5S3Rfi, 3-1 
6. JfiU<li3-l 2, «fC»4 L < »i 3 ~ 8SRJI**tfo at*** U7-f > & 
, jE'Sr^^^^Itt— L < li 2 ~4^o*^J: ? fca&iJPO— 

, j|ftJt, ;pfx^ ASW^ ^ -> A<b-&«JO'fl:^3c^tt*ia*b*V>t><75 
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TO>7^ 1 «l_h<Z>— Wx.tf2 ~ 4i<7)2l^$:^ttS 
»#I4, £J£*fF. IKL/^^-IW^iC^L-C, 

M#]3i^^li. 5f 4 L < 14 3 - 8 > X L< 14 4 - 7. L< 14 

V) , Mz-l£W0 96/20235 KfEttS *ITV>4 0 
a-* uy* y it, *Bsfc& z> * s K*t lt, o- 

0 1- 9 911%, JfJL< (4 0-1-95 Mfi%, L < 14 1 ~ 9 0 fi 

*%> #SUK#?£ L< 145-8 0il%^fe#«tH. =r^y^-£; LTM 
*_f*2 0~6 0it%(Ol^^^^^>^^I*T!fft Lv^ 0 

er£> [Miller S.J., Blackwen, H.E., Grubbs, R.H., 3. Am. Chem. Soc 118: 
9606-9614C1996)]X{4 Grubbs £ [Grubbs, R.H. t Miller, S.J., Fu, G.C., Acc. 
Chem. Res. 28:446-452C1995)]^|2^$ tlX^Z „ 

&$&B8<r>j&Mlit tc . McGrath^yfCrubbs[McGrath D.V., Grubbs, R.H., Org 
anometallics 13:224C1994)](c@E^IB» 3 *lX^2> )V r~ ~ V A J&#£cr> «t 1 K. , ^ 

filtijW * -r art **^r f« -c* & o 

;wjc--f;v> r h7tFn77>> v*^^>-> jc^v>^<; =r-;w-^y y 
XJ4v?y ^;vj.-^;w, ji^-v^ y*>; =r- jc^-;uXf4->*J^;i^-x;K 
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DC P D**tr*3&W mm%.V ! frfrKttL'C7Fm3:&-e$> *) > 

^IP^fa&K&^T^ j&#£*fi, v-©K:^LTjlf i L< it 0 . 0 0 
1 - 2 0^^%. #K#f £ L < it 0. 0 1-15 ^;u%> #nffi*rjaF* L < f* 

0. o i ~ i o*jv%*t*ts. ^mmMmm^^^. o. 001-2*^ 

4 L< i±5 ~6 0li%, #fcjffi L<lil-0-5 0li%, #SUK»i L < fi 
10-4 0ti%^)it*Jo i<7)ct $fc«J*JtiU <m^2*lX&V) , TIB 

1. SMti»jh*j 

1. 1. 7^^rM^/7xy-jv^ ^Jx.tf2, 6 -->*-tert-r-f-;w- 4 
-^f-;V7x^-^ < 2 -•^Jl'- 4 , 6 —>Vf;V7xy-JK 2, 6-->*- 
tert-'7'^-;i/- 4 — xf;V7xy - 2, 6 - *> — tert— "t'^-;v - 4 — n — 7* 
f-jP7x;-)K 2, 6-/- tert -^Jl'-4-^y^il'7i^-)K 2, 

-4, 6-/7f;l'7xy-Jl', 2, 6-y*^^7 ? ->^-4-Jt^^7x 
2, 4, 6 - > y *s9 n^*cZ/fr~7 — JK 2, 6 - ->*-tert- 

K^f^7x;-)w mmxitmrn- -fry 

#J;tKjr2, 6-vV-;V-4-^fJV7xy-JK 2, 4 -y^ 6 - (1 

' -*?-fry>7*ll - 1 * ->f^) 7^y-;K 2, 4-->'^"f-JV-6- (1' 
?-)\>^y'? - 1 ' —4 fr) 7x;-)K 2, 4 -9-fr- 6 - (!' 
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1. 2. 7J^^f^>fJV7xy-^ ^Jx.lf2, 4 -V* 

6 -tert- y^-^y -;u, 2, 4 - V* y ■f- )\>*Jt * -f- )V- 6 - y 

2, 4-y*^fJl'f*^fJl'-6-xfj^x;-JK 2, 6 

1. 3. li F n + / y^^T Mt t F n 4r y f^Jx. If 2 , 6-v 7 - 

tert- y^- ^-4-^K-^7iy-;W 2 , 5 - ->* - tert- y.?- Fn y 
^> 2, 5-->*-tert-7 5;H; FD^y >, 2, 6 ->'7xi;l'-4 
f^W^-^7iy-;K 2, 6-y-tert-7*f jvt Fn^y>, 2, 5-v 
-tert-7-f ji/-4 -t Kn^fy7-V-;W, 3, 5 — *>*- tert- -f^- ;v- 4 - 
kKD^->7-V-;K 3. 5-y- tert -7*f Fn^y7i-^7 
f77-b, t** (3, 5-^-^-7*^ ;V-4-H Fn + ->7i-;v) 7V 

1. 4. F37xn-j^ Mx.tf«-h37xn-jv, /? - h x.u- )V 

o 

1. 5. k Fn + yMl:f-^y7x-JVx^f^l, ^Jx.l?2, 2' — f-* tT 
^ ( 6 -tert-^ju-4 -y ^ y - ;v) , 2, 2' --f-^tf^ (4-* 

^^-;u-7i y > 4, 4' -fit:*7> ( 6 - tert- -y^-y^- 3 -^f;V7x 
y-;u) , 4, 4* -f^t*7> ( 6 - tert- } \, - 2 - y ;u y x. J - )V) % 
4, 4' (3, 6-v- SK -7^V7x;-;i') . 4, 4' - tf 

(2, 6-y^f-^-4-t Fn^y7x^;v) ■77,;i'7'f F 0 

1. 6. 7JU^'J7'y^^7xy-^v^X.tf2 I 2' i/yf^ (6 

-tert-7-fji,-4 -^f-jV7x7-;v) .2, 2' — ;* V V If * (6 -tert 

-7fjv-4-xfjv7x/-;i/) , 2, 2' -y^i^vtfy; [4-y^;w-6 
- ( a -y n^^->;w) ^^y-jw] , 2, 2' -y^-V^tf^. (4- 

y 6 -v^o^^v^-y^y-^u) ^ 2, 2' -^f i/yex (6-y- 
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;P-4-p<f JU7i/-JV) > 2, 2' (4, 6 - ->'- tert - 7* 

f;W7xy-JV) .2,2' -Ji-f-'J T*> Vf* (4, 6 -y-tert-/f;W7x 
y-JU) 2, 2' -xf-y-f'/kT^ (6-tert-rf</-4--fy7 , fJl'7i 

y — 

;v) , 2, 2' —jt-f-Vf>\£x [6- ( « — * -4-y— ;U7 

^y-JW] . 2. 2' -pff-l/V^ [6- (a, a -v-'y ^•JW^^y^) -4 
-yr.ji,7xy-ju] ,4.4' -^f (2, 6 - ->'-tert- y^-)uy 

x.y-;w) , 4, 4' V > tf* (6 -tert-^^-ju- 2 -X?-)vy^S - 

;W) . 1, 1-fcf;*. (5-tert-7 , fjp-4-nKn^->-2-^f^7i-Jl' 
) 2, (3 -tert_^;w- 5 2 -fc Kn*-^> 

->*;w) - 4 -y> -^i^ ^/ 1, 1, 3 — hV ( 5 - tert- y^-ju- 4 - 
kKD#>'-2-^f;i'7xi;v) 1, l-t:^ ( 5 - tert- y^-^- 

4 — H Kn+y- 2 -j>tf;i/7x-JV) — 3 — n — Kfy^^^*7f7^> 1 
xfVv^.j zr-;HfX [3, 3 - (3' -tert- 4 ' -tFn + 

->~7 7*7-7— h] , (3 -tert--7-^;w- 4 - Kn+y- 5 

^;i/7ix.;w) -yi/^n^^^vxv, \£ 7, [2- (3' - tert- ^;u-2'- 
H Kn^r 5^ - 5 ' — * 3-}l"<> V — 6 — tert— y^- ;u— 4-^f;V7x^)P 
] f 1, 1-fcfJ* (3, 5-y^f;v-2-i;Kn*y7x-^ 

) 7**?~s, 2, 2 -if* (3, 5 -->'-tert--^^-;v- 4 - KD^7xi* 
) /n;^, 2, 2-tT^ ( 5 — tert— y jv — 4 — fc: Kn^-y-2->f *7 
- 4 - n - Kfy^M 7" r "7*^ >\ 1. 1, 5, 5-fh7- (5 
— tert— -7"^- J1/-4-E Kn^y-2-.3<f ^7x-^) ^ > ^ > 0 

1. 7. N-S^S-^VvMt^ «xlf3, 5, 3' , 5' 

y v— tert- -7*^- ;v - 4 , 4' --7h Ko* y^^VyJVx-f )P, *9 9t* s s 
)\> 4 - t: Ka^y- 3 , 5 - y^f-JK>y';M ;w # "7* r T ^ — r > h U f 
;u4 - 1 Kn^rv-- 3 , 5 -->*- tert- > ->";!✓ ^ h T-tr?- K 

hUT, (3, 5 - v-tert-T-^jp- 4 - t KD + y^>y» -7 5 >, kf* 
(4 -tert-y-f-ju- 3 - t: Ko^y- 2 , 6-y^fMVy)l') yftfi' 
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7^7- h, If* (3, 5 -V-tert-y-f-n,- 4 - t Kn + ->^^y^) 

7-f F, V^^f JV3, 5 - ->* - tert- -7*^-^ - 4 - KnJfi/^>->»;v 

1. 8. fcKD^y^VvMkvn^ — bm> Mx. If V* ? 9 T=s)\< 2 , 2- 
tf* (3, 5 - y- tert-^f - 2 - i: Ko^ v^Vy^) -^n-? — K ->*;t 

? 9 *<> 2- ( 3 -tert--7*^-;p- 4 - Kn^y- 5 — > ^-JP^^ *v 
nt-f, Kf">^**7*fif/i'-2, 2-fcfX (3, 5 - -tert- -7*^ 
;i/-4-k Kn^r->A*7y';v) vofh, ->*- [4- (1, 1, 3, 3-rF 

^jw^-t-jv) t 2, (3, 5 -y-tert- 4 - £ 

Kn^y^Vy*;i/) vnt-f, 

1. 9. ^fik Fn^y^^yMb^tl^ 3, 5 - h U 7. (3, 

5 -->'-tert- -7*^;^- 4 - t; Kn ^rv'^O-y^) -2, 4, 6->'J^f A"^? 

1, 4-e^ (3, 5-^-tert-7*f jv-4-t Kn^fy^^y^) 
-2, 3, 5, 6 -X h^-T^l'^-if ^> 2, 4, (3, 5-v- 

tert— t*^- ;w— 4 — fe: Kn^y^'/y )U) — 7 J — )U Q 

1. 10. h v TV^it^-m. Mx_tf 2 , 4 - if^^-^^;v^ y h - 6 - 

(3, 5-y-t ert -yf^-4-tFD^->7-'Jy) -1, 3, 5-MJT 
2 -Xf'f'il'* 4. 6-¥X (3, 5 - ->*-tert-7*^-;w- 4 

-U'nJfyJ-'Jy) -1, 3, 5-hvT->'>> 2 ^ ^JW^ ^ r - 
4, 6-tT;** (3, 5 - y - tert- 7f Jl/ - 4 - I: K n ^ y 7 x ; * •> ) -1, 
3, 5-h'J7y>, 2, 4, (3, 5 -->*-tert- 4 - 

Kn^y7xy+y) -l t 3, 5-M)7y>, 1, 3, 5 - b V X (3, 5 
— ->* — tert- y-f- )V — 4 — ^ KnJpy/OyiV) >f Vy7?7 - h > 1, 3, 5 
-MJ* ( 4 - tert- 7f jv- 3 _ t Kn ^y - 2 , 6 - v^W W 

Vv-TJX^-K 2, 4, (3, 5 - y - tert- ^ ;u - 4 -fc Kn 

^r->7i-;v-^^-^) -1, 3, 5-F'J7y>, 1, 3, 5 - r V * (3, 5 
-->' — tert- -7*^- ;i/ - 4 - t: Fnty7i-^7'o^^-Jl') ^^+r£ Kn— l 
f 3, l, 3, 5 - h 'J 7, (3, 5 - 9 S s s ? n s y )V- 4 - 
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1. 11. s<>zS)l>*X*j — hm, Wx.tfV^f^2, 5-->*-tert-^ 
)l/-4-HKn*->^>y^*^*t-F> v?jc^jW3, 5 - i? - tert— •^-^ ;w 

- 4 - F n *<■ zy< — h , v * ? 9 fv )V 3 , 5 - v - tert- ~f 
<f-)\,— 4 - t h*n ">^Vy>*7*t- r . ->'*^ 9 Ti/fr 5 - tert- -f*f- )U 

- 4 -fc KD^->- 3 -^^-JW^>-y^*^*!f-— K 3, 5 - v r -tert-■7'.?• 
;^- 

1. 12. 7'>;V75 7 7x7-jv?i, 4— fc: Kn^-y5 7 7- 'J F , 4 - H 
h*n^^f77^'JK, ^^f-il/N- (3, 5 -i?-t*rt-zT-f-n>- 4 - t: F 

1. 13. /?- (3, 5-y-tert- y 'f;v-4-k Kn^->7xxji/) 7n 

99J — )\', i ■? 9 S - )\<, 9 S - 1. 6 -^^r-9-^->'^--^ 

, 1, 9-;^^*-^ xfl/V/ya-^, 1, 2-7'nA>'y^^;u, 

V9*7JS<9-K N, N' -tf* (tKn^->xfjv) t^rt*7 5 F, 3 — 

79 ^t'* y -;w 3 —f-T^y 9-r-fty -;k h^fJ^+t^y't-JK 
hij^fnji/7'n/ry, 4-tKoJf->^f;i/-l-*^7 7-2, 6, 7— r 
y D [2. 2. 2] *9 9 y t <DJ~^-r )Um o 

1. 14. ;? - ( 5 - tert- y'f - ji, - 4 - t: K n * y - 3 - y f ;i/ 7 x x ^ ) 

7nk>>®i:-iXli#t7^3-^i, #0x.«ry * y - jw ^^y-;v, n 
-*y^y-JV> i 9 S -JV> *9 9TfJ J -As 1. 6 -^^f 

-iK 1, 9-7t>-/*-JW V>^y 1, 2 - > - 

jv, ^^-^>-^;w^y x?-;k f^yxfi/^/ija-ji/, yxf V>y*'J =r- 
/K h'jxf n-;!/, ^>^xijt;'J h'J7 (k KD+if ^ 

) W Vf-TJJ 9 - N, N' -tT^. (nKn + ">xfA/) t^t;i'7 5 K, 3 
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y Tft S — 3 — T-T^s 9 Til S — >W h V * ^-JU^^r-f >-J3r - 
;K h'J^fnji/yn/O, 4-k Kn^y^f^- 1 -*77t-2, 6, 7 
-F'Jt^tey^D [2. 2. 2] * > t <7>x..* 

1. 15. /? - (3, 5-y->^DA^yjH4-li Kn+y?!-^) 

y-JK * * * ftf y l, 6 -^4r *r /k l, 9 — y^- 

i-f- =r-;K l, 2-7 J n^>v ; t-Jl', ^ > tfrlf ') a - ;P 

, ^-^-->*jn.>f- V^^'J n — ;k s s 3-<f- V y if V a - JK F'Jxf l/V/'Ja-jp 

^> ^ jn. ij >; ] — jix, h x Kn^xf-fl/) 'f N, N' 

-tfx (k Fn^r->x^;i/) F> 3 -?-T y S — )V , 3 

K0^-»f ;v-l-*^77-2, 6, 7-F'Jt^ttfy^n [2. 2 
. 2] * > tco^XT^^Mo 

1. 16. 3, 5 - y - tert- / f - 4 - t K o ■> 7 x - t - iX 

iJj-)V^\, %-^*c*tyv-*-fr^ l. 9 ^v^-jk -x.^-v>^'J 
a — ;K l, 2 — ^d;0 v* — jv, * ;* ^ V n — ftvxf-l/V 
^|J3-JK -yoi^ h »; sa^- U y if V a - ^y^x'J^'J 

J*-^, MJ* (HKD^xf A/) >f7f757-h, N. N* - tf* K0 
^vx.^-;p) i^ff^75 K, 3 — f-T* "yfH J - JK 3 -f - 7 / ^>^7*y 
— ^ , v. i; ^ ^- ;v^s -if ^ ->';t — jk h »j * -f- d > , 4-K Kn^y^ 

fJP-1-^77-2, 6, 7-h'J.*+tt*y^n [2. 2. 2] * ^ 9 > 

1. 17. fi- (3, 5 - v-tert-T'^-^- 4 -fc Fn+y7xxjl/) 7n 
^Vt<075 FSL WxtfN, N' -fcT* (3. 5 -->'-tert-r^;w- 4 - 
t Kn^y7xx;u7ot>x;v) ^^-f^ ^ > ->*T 3 K, N, N* -tf^ ( 
3, 5-y*-tert-7-fji,-4-t KnJfy7xXjl/7'Dt"^xjl/) ?- 'j * f- V 
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5 K\ N, N' -tf^ (3, 5 - ->*- tert- ^ ;w- 4 - Fn^7x 
ijvyn \s* — )l>) fcK9 57K, N, N* - if ^ [2- (3- [3, 5-v~ te 

K (Uniroyal^Naugard XL - 1) <, 

1 . 1 8. 7^^jwe>S (lf^5>C) o 

1. 19. 75 >ttSMkl»Jt*l, 0Jx.lfN, N ' -vMvynif^-p-7x 
^V^v^T^^s N, N' -y-sec-yf ;i/- p -7i-V>v75>, N, 
N' - fcf;* (1, 4 - v** f-fr-^y^-fr) - p -7^-V>->*7 5 N. N 
» -e^ ( 1 - jn-f-;v- 3 ^-^-^>"^^) - P — 7* — U> ->*T 5 N 
. N* -If* (^^-JV^y^;V) -p-7x-Vyv7^, N, N' - 

y->^nA^->jl/-p-7i-l/>v75 N, N' -77xi;V-p-7i 
iV>-775>, N, N' -->'- - p -7i-l">-->*75 

N--f 77ok'jl/-N' -7x-Jl'-p-7x-^>^75 >> N - ( 1 , 3 — 
-J * f-JVy^JU) — N* -7^ — ^- p-7.x — N- (l-^'f- 

- N' -7x-^-p-7x-l/Vy'7<>, N~ DA^fyji/ 
— N * -7x-jV-p-7x-l/>y7?>, 4 - ( p - h > 7, )V & > T 5 
K) -y'7x-JP75^, N, N' -v^^-^-N, N ' - - sec- 7"*^ - 
p - Vy-JT 5 y'7x-^75>, N - 7 »J )VW x. — )\>T 5 ^> 4 

-^vyo^->y*7xi;v75>, N-7x;^-l-t7f^75>, N — 
(4-tert-^^^j>7x^;W) - 1 -t7f Jl/7 5 >> N - 7 x. — ;W - 2 - -7- 
7f;V75>, *^f-Mby7x^jV75>, Wx.tfp, p' -v-tert-^-^ 
fjl/y7x^Jl'7r/, 4-n-7f)l/7S/7xy-JK 4-7*^^75 7 7 
y -;K 4-7t7^^7577x7-JK 4 - Kf*7>f JV75 7 7x7 - 
;K 4-*^fA7^1'7577x/-JK v- (4-^ h * -> 7 x — JV) T 
~ 2, 6-v*-tert-7*f ;u-4-v>f ^7 5 7^f^7x7-;K 2, 
4. -y'75 7y7x^Mr/, 4, 4' -7757y7x-;M?7, N, 
N, N' , N' -f h7^f^-4, 4' -y'75 7- y7x-JM^>', 1, 
2-~>* [ ( 2 -^f;P7xr.jl/) 757] J^^^, 1. 2-v 7 (7x-*757 
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) -fWty, (o-bV^) V 7T- h% >* [4- (1' , 3' -->*>^-^^^ 
7 5>, tert-^-^^-;WkN--7oi^JU- 1 -t7f >^ 

;u ;Wt F x v- ;v ->* "7 ^ - ^ T ^ ><7) > ty-S^vT^^ Mb -f v *f n 

7 t f^7i-*7 5>Ofi^», 2, 3-y'HKn-3, 3-^f^-4H 
-1, 4 -^Vi/^-T 7i/f7y>, -7$.ZP*JT Mk^r*-? 

^-Tv-'^coii^. N-7'J^7x;f7v>, N, N, N 
' , N* -rF77x-;i/-l, 4-V75 ^7"h-2-x>, N, N- 

(2, 2, 6, 6 -r- h^^fJUi^'J ->f /U) 

T^>, tT* (2, 2, 6, 6-?f9^fA'^ , JV>-4-'f/l') -fe/<* - 
K 2, 2, 6, 6 -T" J* 7^ ^-JHf^y 4 '/XV 2 . 2, 6, 6- 

■f h 9 ^ ^ JHf ^ 'J ->* > - 4 - * — fro 

2. 1. 2- (2' -fc Kn*->7x- JW) y V 7V- JV^> £Ux.tif2 

- (2* -tKn + ->-5' -^f*7ziil') ^>'/h'J7^-^ 2- (3 
' , 5' - -y — tert— -f<f-)\,- 2 ' — K n ^ y 7 x - Jl/) ^^/h'JT*/-* 
^ 2— (5' — tert— ■7*-^- ;W — 2 ' — H Kn^->7i-JW ^>V*h'J7 V* — ^ 
„ 2- (2* - (1. 1, 3, 3-f>7>f ^7*f Jl') 7 

-^>v*h'J7y*-JK 2- (3' . 5' - -J - tert- - 2 ' - 

k j?n^y7i-JV) -5-^nn^>v*h'J7 V— ;b , 2- (3' -tert-:/ 
^^-2' -fcKn^>'-5' -^f ;V7x-^) 

-JK 2- (3' -sec- 5 ' -tert- 2 ' - Kn^y7x 

-)|/) ^WF^V-JV, 2- (2' -KKnty-4' y- 7 ^ - 

;V) ^> V* h >J TV*-JK 2- (3' , 5' -->*-tert- T = ;v-2' -KKD 
*->7^^;u) ^^yh^y-JK 2- (3' , 5' -tfx («, a-v^f 



(39) #^2002-50645 2 

;i/-^>-->';p) -2' -KFn*i/7xi)i') ^7h , J7/-*', 2- (3' - 
-y-tert- -y^-^- 2 ' -kKn*->-5' - ( 2 - * ^ -f- JW* * ;t/jK.=.;i/ 
xf;v) 7x^ju) -5-^nn^7HJ7 4 /-*, 2- (3' -tert-y-^ 
;W-5' - [2- (2-xf;i/A^f-/;^ ; lry) # - -2' -fc 

Kn4r->7xx;i/) -5-^nu^v7HJ77-;K 2- (3' - tert- 7^ 
;w-2' -t: - ( 2 - h 4r ;VsK^i;vct^-;v) 7x-Jl') - 

5-^nn^^ , /h l J7/-K 2- (3' - tert- -^ji/ - 2 ' -feKn + S' 
-5' - ( 2 h 3r-># ;v#-Ji/if^) y^^.;w) ^^/h'Jjy-JK 2 
- (3' -tert-7*^-;w- 2 ' - - ( 2 - ^ ^ ^-^^ ^r~> * ^ 

-7^ — ^v/F'Jry-JK 2- (3' -tert-y^;w- 5 

* - [2- ( 2 - J.-f-^^^v'A'** -» * ;WjK — -2' -tKO# 
->-7^^.;i/) /<>'/h'J77-A', 2- (3* -K7*->JV-2' -tKn^fy- 
5' - 

p(^;v-7^-;u) ^>7h'J7y-^ 2- (3' - tert- -?<f- } v - 2 ' — UK 
n^r->-5' - (2 --fVt^f ;wt^->*;vK-^xf-Ji/) 7i-)KVyF 
VTV*-;K 2, 2' -^^l^^lf^ [4 - (1, 1, 3, 3-f h7^f ^7* 
-6-^>-/f'J7 V- ^-2-^^717-^] ; 2- [3' -tert- 
;u - 5 ' - ( 2 h ^-># ;w-K— jUj^jP) -2' - pn^:/7i-^ 

] ^>VfV7 v*— ju t sff >; ^--f- v- > ^ v 3 — )v 3 0 0 t<n^x-T -H'^c&^eS^. 

fe;[R-CH 2 CH 2 -COO-CH 2 CH 2 h 2 ^"^> R=3' -tert-^' 

^-;i/-4' -l: Kn*->-5' - 2 H-^>Vh 'J 77*-;v - 2 - JV-7x^ 
)V) ;2 - [2* - («> « -V* fJl/^vy*) -5' - 

(1. 1, 3, 3-f f7^f*7f^) 7 x - ;w] ^>7h'J7 V— ;p ; 2 — 
[2' -H FO^r->-3' - (1, 1. 3, 3-f ~5' - 

(a, a -y^fJK>yJl') 7xx;l-] ^V7hU77-^. 
2. 2. 2-t:Fo+i"<>'77i/>'i, Wx.tf4-t Fn^-/, 



(40) #^2002-50645 2 

+ 4-*?Y**s, 4-fy)^*->, + 4-^^^ 

*^r->, 4, 2' , 4' - h U k FD*3/X0'2 ' -tKO+y-4, 4' - ->* 

2. 3. fi***LTv^X»i*a!fcSc.i.#«<OiX'rJHH> ffUx.tf4 -tert- 

K y^V ; />f)H/y* , /y-A', t:^. (4 -tert-y^-)V^<> V<i Wfr 
=S S — IK Jl/ l/'/^y - JK 2, 4-y-tert-/fj|/7i;^3, 

5 - ->* - tert- - 4 -fc KnJfv^'/ 77 - ^^tfv^S, 5 - v 
-tert-7'^JV'- 4 - k Kn^f y"^> V*7- K * y- * 7*S/ 3 . 5 - -7 — tert 
-7*f-;i/-4-t KD + y^WT- 2 4, 6 - ->*— tert— 7'^- 
jP7x-^ 3 , 5 - v-tert-7"^ ^~ 4 - n Kn^fy^y V7- h c 

2. 4. 7i"J5-f*, «x.l/if/l'«-y7/'-)J, p-V7s.—frTir 
'J 9— hXJi-f V*9*fra -~STJ -p. J J-y7x-JV7^V9-f, * 
;v a — * A"JM h ^ yy^t^- K ^«-y77-j?->f-^-p-> h 

h3r s s- p- s yT J tf — ;w) — 2 - ^ f-^-f > Kl) > 0 

2. 5. -^^JWk-ft-*. «X.I*2. 2' -^tf* [4- (1, 1, 3, 3 

-f f7^f^7f;H co-y<7-ji^#\ Wx.i±' n - t^-)^t 5 > 

ip<7)'; Kfc ^XliiLW 1 : 1X1*1 : 2 $S4£, — y *r^V n--J 

Y^=y^m<0~y^r miLrt2 -k Fa^fy- 4 -^*7i-MVf 

2. 6. iMMSJfcfc K7 5 (2. 2, 6, 6 — r J- 9 
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*?-)V\£s<V W- 4 ->f ;w) -fc/f*-h, tf* (2, 2, 6, 6-f h7^f 
;Vk , ^'Jy s /-4-'f^) Xy-->:J — F, tf^ (1, 2, 2, 6, 6-^>^ 
f-JI/^';yy-4-^;V) K ( l ^^jw- 2 , 2. 6, 6 

-T- h 9* f JVt*^ 'J 4 ->f A>) (1, 2, 2, 6, 6 

-^^^^f^t'^'JvJl') n -*f*fr- 3 . 5 — — tert— -7*-^- ;p — 4 — t: K 
n^y^Vyjl/vnt- h , 1 - KntyxfA-- 2 , 2, 6, 6-f 
^;w-4 -fc Ka^ytV ta^^atOid^Ul, N, N' -ex (2, 

2, 6, 6 - f h 7 ^ f Jl' - 4 - 'J y JP) a + 1 ^ f 1/ > v 7 5 > t 4 - 

ji/7?y-2 ( 3. 5 - s - h 'J 7y>i:^ill 

X»*a«lfi#«». b'U (2, 2, 6, 6-f F7>f^-4-^'Jy» - 
h'jD7t?-b, ff7^^ (2, 2, 6, 6-ff7>f ^-4-^'Jy 
AO 1, 2, 3, 4-7-^rf7X-K 1. 1' - (1, 2 H> 
) if* (3, 3, 5, 5-f JVk'^yyV^) „ 4 V>f >u- 2 , 

2, 6, 6 --f > <y * f-JHi^'J 4-^r7 l JH*y-2, 2, 6, 6 

-f h7^f^ fc?^ 'jyv, tf X ( 1 , 2, 2, 6 . e-^v^^^^t^'Jv 
;u) - 2 - n-y^-)V- 2 - (2-HKn*y-3, 5 - ->' - tert- t^;^ y 
-») 7nt-f> 3 - n -^"y-^JU- 7 , 7, 9, 9 -f h5^f 1. 3 

, 8->'JTif^t?n [4. 5] r*y-2, 4 ex (1-*?^^ 

2, 2, 6, 6 -T" h 9^ ^-Jl/fcT^y ->'JV) -fe^#— K tTx ( 1 ^ 

2, 6, e-fhyjtf^f^'Jy'JV) X^yt~f, N, N* - £ 
X (2, 2, 6, 6> -r- h7^f^-4 -e^ ';.->* ;u) -f-V^i'T 5 

> £ 4 -^e;i/* 'J y" - 2 , 6-v^nn-l, 3, 5 - h U Tv> £ 
SMftte#W, 2-^oo-4, 6-/ (4-n-7f^7^-2, 2, 6, 6 
-f f7^fJV^'J-») -1, 3, 5 - h 'J 7-/ > i: 1 , 2 - fcf* (3-T 
5y7"nt';u75/) *.9>k <r>9fc&W^ 2 - * n n - 4 , 6 - ->* ( 4 - n - ^ 
f;V75/-l, 2, 2, 6, 6 -'O^-f-iH^y ->*JV) -1, 3, 5-h 
'J7y^U, 2 - fcTX (3-7577*01:^7^) * > t O^-^^ 8 - 
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T-b^-^- 3 - Ff">^- 7 , 7, 9, 9-f !>7^f^-l, 3, 8 - h U T 

■*f*en [4. 5] -rjjy-2, a-v*^, 3 - K-rv'jv- i - (2, 2, 6 

, 6-fh7^fJi'-4 - fcf^ U -y ;v) n'n'jyy-2, 5 - ^- > , 3- Kf 
->JU- 1 - (1, 2, 2, 6, 6 ? jt-f-JU- 4 -tf^'J fO'JyV 

-2, 5 4 - A^tf>W^ ■>-aC t 4 - ^f7'J il't^v' - 2, 
2, 6, 6 -r- h 7* f;H^^'J fc<7>tI-£-1&> N, N' -feT* (2, 2, 6 
, 6, —T b7^f JV-4 — fcf^ U v )W) -^^f-f;* •f- 1^>"^T ^ > t 4 - -> ^ 
nA^->;U75/-2, 6-v^oo-l, 3, 5 - h 'J 7v> 1 
, 2-tf;* (3-7?//nt'^75^) i?>i2, 4, 6-MJ^nn-i 
, 3, 5- hVTi?>b, ^fc4-7fJl'75>-2 ( 2, 6, 6, 
^;i/t:^';v> (CASReg. No. [136504-96-6] t <om&%}, N — (2. 2. 6, 6 
-f f7^fJi'-4-^'Jy^) -n-Kfy^^y/'^^ N- (1, 
2, 2, 6, 6 jtf-fl'— 4 -tT^t'J - n - KfyJ^ ^ W-f 5 

K, 2 Vr^A' 7 , 7, 9, 9-f f7^f^-l-t+t-3, 8-^7 
•9*- 4 -**V^ feT n [4. 5] 7*#>x 7. 7, 9, 9-7>5^f^-2- 
S/^ 1 3 , 8-y7f-4-*#77fn [4. 5] 

TiJ > k J^\£? nnt; K'J ^t^Eg^i, 1, 1-fcfj*. (1, 2, 2, 6, 
6 — ^> ^ ^ -f-JU— 4 - fcf^ x ) V 7J — ;U) —2 — (4— ^h^->"7 

jc-t";w, N, N' - tf X * ;i/ 5 ;w - N , N' - fcT:* (2, 2. 6, 6 
— -f h9^f^-4 - fcT ^ 9 V A') -^*t^fl'7y75>, 4 - ^ h * -> > 

l r 2 ; 2, 6, 6 — ^> ^ J* ^ ^— 4 - £ Kn U ->* > i: co~J^-^ T & 

, --K'J [^f Ji/7 J nt , iV-3-*^y-4- (2, 2, 6, 6 -r- h 9* 

t2, 2, 6 r 6 - f h 7 ^ f^V - 4 - 7 5 y ^ 'J y 1 , 2, 2, 6, 

6 -^V * >^-)W- 4 — T < y tT^V fc^KJS^Jfii&o 

2. 7. **-*JUT^ MX.WT4, 4' -y^^f J^ + ->*^t-'; K 

, 2, 2' -v^ h h\ 2, 2' - * ? - 5 , 5 



(43) ^200 2-5 06452 

' —-j — tert—y^-)Vj- ;3 r*f-~V K, 2, 2' ->' 5' - 

i;_tert- -?^)\,* *r*r— 'J h% 2-^h^r>'-2' -xf W^t^'J K, N 

, N' -If* (3 5 V ycilfjW) 5 K, 

5 -tert- 2 ' - .x.^-A'sJ- 'J KS.^2 h ^v- 2 ' 

-5, 4' --y-tert-^^-^^-^^^iJ Ki^^Ol^ilf C^i: o -&i^p - 

2. 8. 2- (2-UKo*5/7xi*) -1, 3, 5 - h U 7^1, tfOx. 
tf2, 4, 6 - h 'J X (2-tKo#v-4-t^f^^y7x-;P) -1, 

3, 5-h'J7y>, 2- (2-KKoti/-4-*^fWt'/7x^) - 

4, 6-*f* (2, 4->^f^7x-JU) -1, 3, 5-h'J7y>, 2- ( 
2, 4-yt Kn^-y7i-;v) -4, 6 - If * (2, 4-y>f;V7x-^) 
-1, 3, 5-b'J7y>, 2, 4'- If* (2-H Fn + y-4 - 7"D^y7 
jc~;l/) -6-2, 4 -y^f->I/7x- A/) -1, 3, 5-F'J7y>, 2- ( 
2 -is Kn^y- 4 -i^W + y7iXil') -4, 6 - if* (4 7 
i^ju) -l, 3, 5-^'J7y>, 2- (2-fcKn + y-4-FfyJl/t^ 
^■7^^.;w) -4, 6 -If* (2, 4--^^f^7xx;v) - 1 , 3, 5-h'J 
T-J>y 2- (2-li KD^-y-4- h'Jf f -yJl'*^->7iX^) -4, 6 - fcf 
* (2, 4 -^f*7ii*) -1, 3, 5-f'J7->'>, 2 - [2-tKn 
4r-y-4 - (2 - t Fn + y- 3 - 7*-?- 3r ~> if ;W;*^->) ;7i—;w] - 
4, 6 -if* (2, 4 f-JI/-7i^jw) -1, 3, 5-YVTiS>, 2- [ 
2-t Kn^->-4- ( 2 - 1: K n * - 3 - * * ^ A'* * 7*n e * * V) 
7^— ;W] -4, 6 -If* (2, 4-7^fJV7xx;l/) -1, 3, 5 - F 'J 7 

2 - [4 - ( F-T-v 

JV^-^v'/ h 7* ->JW*^ v-- 2 -H Fn^y7n#Jfy.) - 2 - Ko4r-> 7 
-4, 6 -If* (2, 4-7>f^7xxjI/) -1, 3, 5-MJTv 
2- [2-tFn+y-4 - (2-tFD^y-3-Ffy)i'*^y-7'n 
*°^r-» 7xXJV] -4, 6 -If* (2, 4 -v^ f ^7xX Jl/) -1, 3, 5 
-MJTv>> 2- ( 2 - VI KO 4 7x-jl/-4, 6 
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-v7x-^-l, 3, 5-M>Tv>, 2 - (2-tKO^-4-^h#f 
-4, 6 - y'7x- JU- 1 , 3, 5-h'J7v>, 2, 4, 6-h'J 
* [ 2 - Ku*->- 4 - (3-yf*y-2-tKn^->-/n^-» 7*. 
-JW] -1, 3, 5-h'J7v>, 2- (2 -t Kn^ri/7x^;P) - 4- (4 
h*->7i-;>) -6-7x^-1, 3, 5-FV7v>, 2- |2-fc 
Kn^V-4- [3- (2 - Ji^;v^s^r-> JW- 1 -» Kn^^T" 

nt*;u^-^->] 7i-iH -4, (2, 4 - J fry ^ —)l>) -1, 

3, 5-f'J7v^, 

3. &m^Wi1tM. fl!x.tfN, N' -V7x-HH^75 K, N— 9" y ^ 
9;i/-N* -f'Jf n^f;H:K7v>> N, N* -fcT* (tUfn^f*) K? 
N. N* - tf* (3, 5-y-tert-7fji,-4-liKD^->7x^;i/- 
UK9y>, 3-t';fn^f;i/7^-l, 2, 4-h'J77- 

>f*^K9yK, -fe/O -f JV fcf J* 7x-fl/H K7V K, N, N' -->'T-b^^ 
7-W*ytF7vK, N, N' - fcT* (-9- y ?-n>f ;w) ^-^fj^yt K5 
->*K, N, N' -fcf* (+!-'; -f-n^r JtO ftyoet-Ji'yiiKyyKo 

*^77-f f> 5'7ii*7M»'*77r'f 7x-;Uy*7;V^;V*X7 

> FU7?f->^*^7 7^ h y -f h y - n -rf^f-fr* 

^7r/, h'j7x-JV*7>7-f >, y*7,f 7'JJMy^in'J f-^y*7, 
7T1'K b'U (2, 4 -'>*-tert-y»^-;i,7i^;i/) *777-f F> v-Y V 
7*/ )W< >* X«J7, f-Jl/y*X7 7-{ h, fcf -X ( 2 , 4 - v - tert— 7*^- ;v 
;V) ^>^x'J7>'J f-^y*7,77^f ^, M (2, 6 -V- tert- -7* 

- - tert- y^f- jv - 
r „ fcf* ( 2 , 4 , 6 



4->f-^7x-^) ^ > ^ -x. y * y h-jvv*^7r^ 

^fy^V^X'J^iJ [--^-7^777^ fcf* (2, 4 
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- h V - tert- f^f- )vy x > ^ jc i; ^ tj h — ;u ^ -7 r r , h 'J ^ 

f7>J^VJHf h-;Vh'J*X7r-f rh7^^ (2, 4 - ->* - tert - T'^- 
^^i-^) 4, 4' -lf7x- 7^ -f f, 6--fV*^fW + -> 
-2, 4, 8, 1 0-rF 9 - tert- 7+ } \, - \ 2 H - ->*^ > V [ d > g ] - 1 
, 3, 2 6-7JW*n-2, 4, 8, 10-f h^-^ 
Pt-^JU- 1 2 ^JV-->*^>V* [d > g] -1, 3, 2-y**-9-*^* 
fcf* (2, 4 -y-tert-^;!/- 6 f*7x; ^fJP*^?; 
K If;*. (2, 4 - - tert- 7.7. ;p - 6 -^fil/7x-^) .x. -f- ;W * X 7 r 
K 2, 2' , 2" Mjn [ r (3, 3' . 5. 5" - 
K ^-tert- 1 . 1' -t'7i-^-2, 2' --^JW) *^77^f 
K] , 2 -x.*-;i^*->;w (3. 3* , 5, 5' -f tert- 7-^- ;i, - 1 , 
1' -t*7x- JW--2, 2* -v-OW *7,77^ f, 

Tie?)**? r-f r^te/sa^KS? i : 

f'jT. (2, 4-i;-tBrt-^j|/7ii)i,) *^77^fh (Irgafos (J^fejg 
#) 16 8s Ciba-Geigy) „ h'jT, (/z)|/7x^^) *^77^f K 
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1331 2002-506452 



(A) 




(CHJ3C 



C (CH,), 



(CHJaC 



(CH^C 




C(CH3) a 



-N 



(B) 



J 3 



(CH,) 3 C 




C<CH,) 3 



P O CHjCHfC^HJCHaCH, 



(Q 



(CH^C 



(D) 



(CH,) 4 C 



CCCH,), {CH,) S C 



(E) 



(F) 



H^C— O— P Y P-0-C 15 H s 

r» — ' > — o 




p OCH a CHj (Q) 
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N, N- ->*7 7 V JUS Fn^y;V7 5 N, N->'f FyfviH^ Fo^v^ 
75>, N, N-y^tfVA'l: Fn + i/;V7 5 N, N- ^ * r'v'^ 

75 >^t)^<7)N, N-->*T^^r^t Fn^fy;i/7 5 >o 

;i/7^7r-^fJl'-fn> > N-i^f^7^7 7- A -/f ji/r.ha>, N — 
7«) i ;^7^77-^>"fy^- ha>, N - -r b77*y^7Ji'7 7- h U t 8- ~s 
)\,=.yuy^ N-^*t-fy^7^7r-^>'^fy^-FD>', N-^^^t 5- 
•>;v7;P7r — ^~f9 fy^- h n > N N — ^^^t'v'JVT r — ^7°^ f-> 
>• n > N N — ^r'yji'7Ji'77-^>^7'y^- > n > % N--^7°^r ! ' 

Fn^y^7 5 >3Pri*£>^£S frfc- b u 
*y'7n l£ bo 

Wlx.tf77'J^s 7,r7'J;W 5 ^f^Xfi h V Tit frx-XT *)\>fj-7\> 
h9*X (j?-Kf->WA'*7'h) 7 , nt'^t- ho 

?F, h 'J 7'J ;v->T^ 9- K lR*S£*fc#, fcK7->*>fNg#> T^igu # 



(43) mk2 0 0 2 - 5 0 6 4 5 2 

14. ^> '/7 9 -/ ym%.V*4 > K'J y ffflX-ffU.S 4 325863 ; U.S. 4 

338 244-U.S 5 175 312 U.S 5 216 052;U.S 5 252 643 ; DE-^V-4316611 ; D 
E-^^316622;DE-W-4316876;EP^W0589839^ L < teEP-A-0591102&- f£^£ 
a=b<75Xfi3- [4- (2-7-bh J f>ih^-» 7x-JV] -5, 7 -'J-te 
rt-7*f ;V^>V7 7>-2-^>, 5, 7 -v r - tert -^*'f-^- 3 - [4- ( 
2-^f70^^^-yxh*-» 7x-^] ^>'7'77>-2-t>', 3, 3 
' -tf* [5, 7 -iS-tert-?-?-)]/- 3 - (4- [2-H Kn^i/xh^v] 
y*.=-)\,) ^>77?^-2-*>] „ 5, 7 -->*-tert-^;p- 3 - (4- 
ih^->-7^-;W) ^V*79> - 2 3 - (4-7-fch^V-3, 5- 

y^f-^7xr.^) -5, 7 - v^-tert- -t-^-^^^ y-7 7 >- 2 3- 
( 3f 5 _ — 4 - tV-fu^ *->-7 * — )U) —5, 7 - - tert— y 

fJK7777>-2-*>, 3- (3, 4->^fJl'7xi^) -5, 7 - v 7 
-tert- y*7 5 V - 2 3- (2, 3 - v 7 ^ ^ "7 x. — JW) - 

5. 7 - y-tert- 7f-^VV*7 9 >- 2 > 0 
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(£' ) I a ~ I e (5£4^ MeStTMe' it, S.^Km±LX, ^r-^A 
3 * AT* ») , X, X' , Y. Y' > L\ L\ L*\ L\ L*\ L 4 
, L'&^l/'&^K Z> Z\ Z 1 ', R, R ' R&R" itm&-c$>z) <oi^m 

2 o or, l< ti^ia— 1 6 or^iaj^-^^ife^tL&o &&Km^T 

^i-&fc#?)*m££3i-r Si t^WsB-cabSo JfmftztK, ttBS^M-^fi 

S o 

(?)Wi^ , jv--e$siH 5 t i iSo ^fLh^t. mix.tf 5 o o ~ 2 w^^^ 
$F* L < tit l ooo~i W^^jv h > GRi/*fl**«!>#'J wymmt it 

^< it ^ : 



(50) 



f#^l 2002-506452 



HC 




0 0 0 , ^m^it, 1 0 - 2.0 0 0 . ftf £ L<li 20-1. 000, f tffJ b 
< li 2 0 - 5 0 0 , L<fi 20-30 0 <omm.%-&*^tfZ t £ 
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ofm^-siss^ftjt-t-^feo^jjfiia^*!- ; mute ; jfc**r#f-^»-6^Ri ; &Mm<nm 

«4fci^*&XW:ffi^ffii**'4 r -*#i-*£*^Cx7n>', *y ^-f-u^XW 

cr-y^, ^->f 73-f-f ^XW* e^=t--f w v^H«t >9 

C9ra-t-*ffl*M«t#L. Witwro 'l-l-OOO^, ffiKfi 0-5-5 0 
3--r-f >^oi§<^ KfetS^»M^W 1 - 3 > gf 4 L < W 1 H & £ — 



«f* 2002-506452 



o 

A) ftfcftOMfi 
MS 



1 0 mil- v#8£ L/C o IfiT*, If — JU7 ji — )V7.)Vy4 K 5 *SS * 4: in X. >fc o 1ST* 

b) a) O-ft^i Lt> RuCl: (c i s, c i s - S' * n * ^ ^ ->* 
1. 3 2 g C4 . 7"n»"l). 1. 8 -->*T-if e->^ n [5. 4. 0] ->>-r*-7 
-cOl. 4 2 ml (9. 4 nn»l) & h V -> n 3r ;V * .X 7 >2. 7 g £ 

, - 2 0*C-C1 B*M*fr*PL>fco 1 ^JVHC 1 ftM?r^'tj'->'^^^^-7 i ^9. 4 



'H NMR (CDCl,):17.63(s, 1, #;W<> — H) ; 7. 3 (m, 5, S- 
C 6 H S );2. 63 (m, 6, .H 4 -PCy 3 ); 2. 0 — 1. 5 (m, 60. P 
Cy 3 ). l3 C NMR : 2 8 O. 6 (% /U^ls— C) . 7C§H##f : C : 6 0. 4 0 (fi- 
ll) , 6 0. 6 6 mmm) .h-.s. 49 (w-jhbd ,8.72 (nmm.) ■. c 

1:8.29 (fffJMS), 8.05 (Mmm) ; P : 7. 25 (fHSMt) , 7. 20(^ 

nut) . 




a) RU C 1 2 CP Cc« Hn) 3 ]2 C=C H-C 6 Hs)<5D 2 0 ^k^-f- V- > 



ftm. 2002-50645 




1 ^ftti > R u C 1 2 CpCCe Hn) 3 ]2 c=c H-C 6 H s )<^ 2 0 0 
l H NMR (CDC1 3 ): 16. 02 (s, 1, ^/W^-V-H) . 



a) *ife^J 1 cO^-^^J: 19 > RuC 1 * CP CCe Hn (=CH-C«H 5 ) «0 

b) a ) Lt, RuC h (cis> cis-v'? * ^->*jc>) 
5. 2 5 gCl 8. 7 mmol), > V ^ ;w T ^ > 5 . 2 5^ (3 7. 4 & 0 s 
J* U -f v^n e ^ 7 -f 7 . 5 m1 ^ ^ ^fv^n/V- ;w 2 5 0 f" 1 ^ 3 K ^f-T 

;PH C 1 ?§?££^tf ->'jc^;ujt.- t"jK7) 3 7 . 5 '""'SrMx.Tt:^ 1 5 5-W3t#^ 
Sctt^o l-'OfVl. oml^C^tf — — ^J*^?^ K4. 9 m ">£> JST-fe 



*ife^J3 
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'H NMR (CDC 1 3 ) : 1 7. 65 (s, 1, #/W<V-H). I3 C NMR 
(CDC 1 3 ): 2 8 1. 6 (#A"<V-C). " 1 P NMR (CDC 1 a ) : 4 2 . 3 . tc 

m&tf : C : 4 8. 8 5 («•#«>. 4 9. 10 (SUM) ; H : 7. 8 7 (fW 

®, 8. 05 (mmm.) ;ci :n. 54 oh-jmd, 11.21 cuaga) ; 

P:10. 0 8 (imW, 9. 6 0 




RuC 1 i C= C H - S - C. Hi)EP Cc» H7>»]i<75 1 0 8 »"g£. > V > 
1 5^KmmLfc 0 4, 4' -yVf J^*e'Jy>3 3"9 (lit) *SfiTflD 

l H NMR (CDC 1 3 ) : 1 9. 11 (d, 1 , 3 J PH =4, 3 8Hz, jfr/WO- 
H). 

B) ffiJBW 

5. 1. DCPD ("'^^n^'/^^iV) Olt'^ 

M^3«ng^DCPD (BFCoodrichg° % 9 8%) 3g (0. lH*%) KflWffL 
fee ^fc> ^tfelfeX^HIS&iajK*. DSC (^SS^3iE*5-*f) K «fc >5 iffilSe L 
o 2 lei g<^xB!l5E-C(i> *''J —DC PD<5**7 x^^jS.^ ; Sril!l5e L 





AH 

(J/g) 


(t) 


T, 

CC) 


RuC 1 2 ( = CH-SC 6 H 5 )(PCy 3 ) 2 


325 


87 


140 


RuC 1 2 ( = CH-SC 6 H,)(P i P r 3 ) 2 


349 


80 


152 
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RuC h(=CH-S C«H S )CP i P r *\<D in>g£. mtft* V 7 -f > 3 g 



(0. 0 3 543:%) K&mLtio 

Witmm : l 2 o t-ei f^fW&o* l 5 orT2W, #7;*4E*£zMf±D s c 







T„ CC) 




Shell 


97 


DC PD 


BFGoodrich 


127 


Flash 7T (DCPD/TCPD) 


BFGoodrich 


139 


MTD 


BFGoodrich 


152 




Shell 


97 



5. 3. sH'J-DC PD<*>#^*lSf*fi*fc#i-*tt#*JR<^* 
RuC hC=CH-SC6Hs)(PC y 3 ) 2 <7)- 5e*£> DCPD<03 g 

mtmm : 120 t-ci ^so 5 1 5 ott2w 0 #9-;mbi*sj&»±d s c 







(tt%) 


T 8 CC) 


DC P D 


BFGoodrich 


0. 05 


119 


DC P D 


BFGoodrich 


0. 1 


140 


DC P D 


Shell 


0. 1 


74 


DC PD 


Shell 


0.2 


116 



xf;i,2 -~JT } ) KOt- h 1 2 0^(0 . 5 imol)^ N ^t^^U> 2 ml 
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KflWffLfco H®->'^ ^7 << >i:tLT0 . 5 * ^Vo^MMR u C 1 2 C=C H- 







CC) 


ASM) 


(%) 


6. 1 




RT 


24 


9 


6. 2 


1 , 1 , 2 - h V ? pdi^^ 


80 


1 


15 


6. 3 


1 , 1 , 2-h Vfaa^pl/ 


100 


1 


12 



jSin«j<o«r*c»-fl:i»jhs«HAL s (hals : k kt 5 V3fc£sfe#j) 

U V(RJR#J3 : 

7. 1. DCPD (98%. BFGoodrich) £ % [RuC I2 (=CHSPh) ( 
PiPr») 2 ]<500. 02 5M«%S.O ! "W^ST^^D^J lli%tI^Uo ® 
*t*# : 1 2 CC^lSM&tM 5 OtJTl B#Wo T 9 JiD S CK«fc «9iBl56Lfc 
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mtmm 


T g in °C 




142 


1 


140 


2 


140 


3 


142 


4 


143 


5 


139 




140 


7 


140 


8 


141 | 


g 


89 


10 


142 


21 


142 


22 

mm mm 


141 


23 


142 ! 


| 24 




25 




31 




32 


138 


;/ u- v K l a 


| 138 


^u-v K 2 b 


140 



* 7 U > V 1 : y&MM 8*0- 7 5 mmM 1 2 £ 0 . 25lfi%> «i 

#J 2 1*0. 4**%o 

U> K 2 : ^iDSU 8 * 0 . 7 511%, WJ 1 2 * 0 . 25li%> 

#J2 1*0. 4M%, 2*0. 2«%, 
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7 IRGANOX 802 



ftm. 2002-506452 




HALS 



C61) #S*2 00 2-5 0 




26 CHIMASSORB 944 



UViRJDapJ : 




31 T1NUVIN 1 23 32 TINUVIN 328 

7. 2. DCPD (94%, Shell) [R u C h (=C HS P h)(P i P 



fi%) fcig^Lfco mt&VF : 1 2 0 r-C 2 f^W^O 5 ' 1 5 0 t"? 1 H#fflo T 9 



(62) 



ngk2 002-506452 



D S Cfc J: ^omiML/co 







T in t 






131 


Q 

o 


VJ . ZjU 


1 in 


11 


0. 10 


132 


12 


0. 02 


130 


32 


0.20 


130 


7 


0. 60 


128 


21 


0. 40 


130 


K 1" 




130 


K 2 b 




128 



m yuy r i :mmM8i o . 7 5 mm%, mMM i i *• o . 0 5tt%, 

#J12£0. 0 211%, WJ3 2^:0. 2ft«% 0 

"yuy k 2 : &ftn*d 8 * o . 2M%. a&inau i i * o. ^iuM7 

SrO. 611%, WJ3 2?r0. 2li%. 



(63) ?#SI 2002-506452 

[«ffiB] ¥ill^9Hl5B ( 1 999. 9. 15) 

ErttJM, 0 6 0, 4 6 8 ^S^iRttttWO 9 3/ 1 3 1 7 4 ^Sr^ffifi 
Ztf. ItiLfrmmt, [H-H -moi etal., D. Mol. Catal. 15:245-270(1982) 

R" A'-r — * a&om-* = >> a Cwo 9 3/2 0 1 1 1 ; S - K 

anaoka et a~L, Macrcmolecules 28:4707-^713(1995) ; C.Fraser et a"l., Polym 
Prepr 36:237-238(1995) ; P.Schwab et al Angew Chem 107:2179-2181(19 

95)] G zL<omnmfci*is^><DfflWzmi&ftm*R&TfcftKi>Mm^&z w° 

96/04289] o £&ott»tt2ffitfcjB^S*l-r*3»K I=CR' R" ^*Px.T, * 

y<i >m&<&&-r& CWO 9 3/ 2 0 1 1 1 ; WO 96/04289 ] Q Z-Wuet.a 
1., J.Amer Chem. Soc 1995, 117 t 5503-5511<^> 5 ^ 23 V> "C ^ T # > * 

-ffl&)V7-=-*? A ft ;i"<*§S# (f'J7Wn7-fe^-F) 2 (PPh.) 2 Ru 
(CHSCH 2 Ph) &ffl7F Ltv>4 0 L^L> 4 rt: > £<a^PMi Vf-> * a [3 
.2.0] (I§^5WPpM^) ZMMTZKitiFm 

14-C*4fc, 5 5 0 8 JI;£»lfci^fci5V*TH^S*LT'bv>* 0 

tv^„ f<^|; fc <f^Jl^^|g^bTv^a=CR' R" (R* = 
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^&&u ! KM=CR , R" (ic-p, ftiR' XitR" ft 

T-*-vV1f > K * ig$J K Sf^T SitCJ:^ tflx. tfmVt (latency) o J: ^ 

prW c pr^R 3 

a | a v 

X Ru=CH— Z-R (Ta) CI — -Ru=C— Z 1 — R' (It)) 



/I H 



PR'rV a ? rVr3 



CI 

CI^Ru=C Z'-R L a ^Ru=CH— Z 1 -R 



C M <\ 

ci-9ru=c— z^-r" l'-5ru=ch-z ,, -r' 



PR 1 R*R* 



a— Ru=CH— z'-R 



CI | 



(I'B) 



L r -^Ru=CH— Z v -R 
|Wr 3 

X, X' . YS^Y' f±, Sv^SfiLT, T-^y'^'VKXliXa^'Yt 
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Z tififcflXtf 5£ : 



r»4, ztfmn<7>m&^i*$mm&i,< littry -;v-e&i9. xaz&mA 

fcfiU tt<8-!& (lb) Cdi-e. L\ L'ML'oH^lflli*^*-** 



R 



— N— (A) 




Me=CH-Z-R (la 1 ) 




Me=CH— Z-R (la") 



.Me=CH-Z-R (la'") 



Y 




Me=CH-Z-R ([a"") 
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7-t>'J**>KX, X' . Y&^Y' it, Mz-liTkmitm^ * > (H~) "C 
&2>frB§.tem%£JLlimmm. fflk LTIi/Nn^V^i^, Mx-f^F". C 1"> Br 
"5gLO±I"> BFr, PF e ", SbF«"f L<liAsFri^7;^Dt#, 

^^{iftfi L < fi> 1 IS® <D5£ : 
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pr'rW pr'r'r 3 



Ru=CH— Z— R (I'a) CI — -Ru=C — Z 1 — R (It) 



a 



/I /\ H 



L 2 



L 2 u 

PR , R 2 R* c, PR'RV 

a — -Ru=C Z^-R L 2 — ^Ru=CH— Z 1 -R 

/ 1 H S\ 

M ... ?3J 

CI— Ru=C Z 1 -R L r — Ru=CH— Z 1 -R 

L* | " 

PRW PR'tfR 3 
PRW 

a 

CI-^Ru=CH— Z-R* 



(I'd) 



a v 



L* (I'a) 



a 

l/-^Ru=CH— Z v -R 
PR 1 R 2 R* 

L\ L 2 \ L\ l/'&^L'fi, SH/Mi^SLLT. mffi4»!4e"K^- 
•J KTab ; L 4 — SXIi L 2 % L 2 '> L 3 \ 5 <75 V Jf> KO o *> 

24! t— Jltc^oT, M e ~ K :? — 'J <9 ; R l > R 2 ^^ R 1 li. 

f ny^OTJl'^^, Ci -CuT'J -/U, Ci - C»^7^n r 'J - )VX\$ C« - C 
OTJV-^^. C s -C12 T 'J -JK Cs-Cw7 l J-^i^rv', 
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3gL < jgLlt&l&l&Xli 1 ~ 21@^) 1 , 2 -7* — V S 

Jl/cCi-CsTJI^JK Ci-C«^D7JV4r;V, -NOi5grL<ttCi-CeTJl' 

— P— (AO 

(st4u R' * ' itTkmxit&Ci-CioTfr*^, Ci-Ci->^nr;v#;v, 
C ) -C.^fDv'^o7;^JK Ci-Cu7'J- Ci-C»^f ot'J-jv 

JiCi - C« T/U + JK Ci-Cs^nTJl'+Jl', Ci-C«7JV3fV, */UsJ**5' 
;K Ci-C.7;vn*v'*^^-^ C»-Ci2 7'J-JW C 5 -Ci 2 7';-^^ 

— N— (A) 

r" 

^-e& »9 ; fit 

r' xctr" ti> r' ' • ^<&fc2titcfci&*m-rz>Rik&mft&'?$>2>) 

fzfzL, it^fy (I' b) Cid-c, L'S-^L 1 ^ HHj&*# ;U5K-;p^rgi-)$r^ 

<o 

*!5Wtt»* b< tt, it I ' a~I' e OsW, L 2 -> L 2 \ L^RVL 3 '**, 

t^^jk Ci-c»AfD7'j-JK *;7?;, y^^ys^-c ( = 0) H 
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jt-cv**, e^-^yyv, -7^^->hn'j^, a-f7y-;K tr^-ey 

yT^yS — hO^L< {i->*T 5 y -M-N = N-C« -Ciq7V-*0» 
R\ R^t^R 1 *** >fVZfu\£)U^ sec-y^-)u^ ->^n^^f^Xliv'^D 
7i^;PZIiC l -C4 7^*;v-1^7x^;wT$)^) x-$> «9 ; 

i-am-^i-fiCi -C4 t;w^;w, 7x;jv|U (±Ci-C47;^;v-i^7x 

R' S-^R" Ci - C< T;l>*JK 7i-^XIiCi-C47^^JV-IJ^7 

o 

mkmj£tox**i&&TRx-*n' 3 f (f7n^(Mi), 
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"Tr i> ^> o 

JgfflL, OBe/B L l±) *Bfc*L, JR*fi^O*:*»w^-r* 0 .T<75# 

Jw^fS-Tifflj&JC'BLff L. #!lx.f:f 0 •l-1.000^ m N ffit<»i 0-5-5 0 
0 ^m, #&c£f 4 L< li 1 - 1 0 0 f* 2> i t * S "C § 4 0 tt« 3 ******* 

jis v> sat anaust tr a» 4 «bX tr« «w ft^SR* -e * * . 

-y- J "y 7X1* ^ bf > n — T" > ^ cfc^&^n-rr-T^v ^fcfco «t ? * 2t*n 
&;fiil&tf> 3ftSS5WM"fr*i 1 ~ 3 , Sf J L< 111 ^M^-E^^tf 

VIN^. ^CHIMASSORBfi , f^igf* 4 0 

A) Hkl^lS 
#SiStfl 1 
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Me=CH— S 



PCy, 



[PCya-P^HnOaJ 



a) R u C 1 i tP Cc 8 Hn) 3 ] 2 C=C H-CH>M 2 0 O^Sr, V> 

b) a) ?>ft#£ LT, RuCh (cis. cis - -> ^ n ;* ^ ->* jc> ) 
1. 3 2 gC4. 7™»D> 1, 8 -*JT*F\Zlf* tr [5. 4. 0] ? > 7* * - 7 
- jr. > 1 . 42 ml (9. 4nnol) S^h'Jy^nMy^x?^ ^2. 7 g £ 
, j 7 7*n/V -JW 5 omlfpiZ'^m-r^^^^mm^BLJB^-^X, 

, -2 0t-Cll^R^Lfc, l^^HC lM^ttfyxf-JVi-f ^9. 4 
•nlfciPx.*:^ 1 5 #raU6#fc«rSS»tfco 0 ""IX 1/^-^7* = 

Fl. 3m"l£. fSrfeo.«iS?fcfc;(jnx.rt:o I* *«kaii a ) fc EMST* 

'H NMR (CDC 1 3 ) : 1 7. 6 3 (s. l, ^/l^-O'-H) ; 7. 3 (m. 5. S- 
C 6 H S );2. 63 (m, 6, H„-PCy 3 ) ; 2. 0-1. 5 (m, 60. P 
C y 3 ). 13 C NMR : 2 8 0. 6 (#7V<:/- C) . 7C?£##f : C : 6 0. 4 0 <«■ 
3MI). 6 0. 6 6 (KflMD ; H : 8. 4 9 (fUMtt), 8. 7 2 (*WfflO ; C 
1 : 8 . 2 9 (m-#fl8D ,8.05 (HiJIHg) ; P : 7 . 25 (fUMD , 7 . 20 (H 

ant) . 
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L 1 L 1 

/ M«=CH— Z-R (la) Y— Ma=CH— Z'-R (lb) 

L 1 x L' 

Y— — Me=CH — Z— R L 2 -^Ma=CH-Z-R' 

L 2 L* (le) L x- L 4 (Id) 

V — -Me'=CH— Z 1 -R 



l* L 8 ' 



L — Me*=CH— Z 1 -R 



L 1 



Y -Me=CH — Z— R 



X 1 i 



r 

l5— lwte*=CH— Z v -R 



— P— (A") 
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— N— (A) 

r" 

fc/iU -ffc#» (lb) Cid-C, L l , L'&^L*?)? *> H@*>s# 



2. Sla* 1 , S: 



L 1 



^Me=CH-Z-R (la-) Me=CH-Z-R < ,a "> 



>e=CH-Z-R da"") Me=CH-Z-R (.a-) 

L2 i 



3. Mem-9Afii, 1 IBftO^l I a - I e Offrfrtt. 

4. L\ L 2 . L 2 \ L\ L 3 "> L s s ' <D&frb<n> 1 ~ 2i©'J 2T> K*« 
, (i - CjHtXp, (sec- c, H»X P . Cc * H 9 X P S.?>*Cc 6 Hxl >j P <D&fr to 



I e <DVc%m<> 
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-cmm<$"\± e " K -J — Ftr* «5 . 7 7>, fi7i> , 1 k?n-jv, e 'J y 

hn'j>, tf'j if*- e i> ^ k'^->*>> -c>k-;k ^d>, 

77-jk 4 v**-9-V-;k ^7fT7-;K >f 
*-9-->*>> 7x;f7-/v, M; /*->*>> f 7V h 1^ > % ^"U>> 
i^igs , If jfcjg 1 |S®c7)5t I a ~ I e ^-fk^^o 

6. Z* s fl6Jt-C*»J. R* s , *1»7x-OTCi-Ci7MA', Ci-C«7 
;wr3^->, Ci-C«7JV3 + v'*^^-^ Ci-Ce^n7;v + 

J; ijSft? 7 JW-C**^ 1 fem<75^: I a<7Mk^o 

7 . flt$£ 1 IEf^5£ : 
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PR'tfR 3 n PR'hW 



CI 

Nv Ru=CH— Z-R (I'a) CI^Ru— C— Z'-R (I'b) 



</l 



■ * 

L » L 3 



/I H 



CI 

\ 

CI 



PfiW a PR'RW 



Ru=C Z 1 -R L 2 -^Ru=CH— Z»-R 

L a i* (I'c) »- r .L 4 (I'd) 



CI— ^Ru=C Z r -R" L'-^Ru=CH— Z' -R 



H 

P r'r»r» " phW 



ClT 

L ? ^Ru=CH-Z 1 -F 



prW 

a 



M 

CI— Ru=CH— Z-R 

L 'cV 4 « 

?Al , - 

L — Ru=CH— Z -R 
L* | 

prVr 3 

(5$;*, L\ L*\ L\ i/'&tfL'tf, SvMcJiSLLT. mffi«^14e"K^- 

2|i-fi:^ot, m&*&e- h*i — 'J 2f > K"C& 9 ; R\ R 2 #^R J t±. 

fny^nr^JK Cs-Ci2T';-;w> Ci - Cj^fnT 'J - JVX li C s — C 

, TV-JI', DT'J-^S^T^^^tt, HMtJfcXWU Cx -C. T^^r* 
, Ci - C« 7*3 * ;w#^r Ci-Cs7JVnJf->*jU5K-;v, Cx- 
Ct^n7*#JV, Cj-CwT'J-JV, C 5 -Ci27 , J-***->> -NO:, JX 

>9 ; ^iR^ff'R' fi> -fl^oti^Xlid- 



CiTHJl'-, Ci-Ci^nTMJi'-, - N 0* -5& L < fi C x - C a 7 ;P 3 # 
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3gL< liCi-C«7JV3^f->-t^f F7-^L< (i^o^^^u-^-e^^, R 

— P— (A 1 ) 

■ m 

R 

R' ' ' <±7fc^X{±BCi-C2oT;i/^;w. Cj-Cv^nr^^JV, 

t±Ci-C«T ;w^r;w. Ci-C.^n7^ + ;K C I -Ce7Jvn + y, ^;w**^r-> 
;K Ci-C6T;W=r^rv-p&;V5K^;U, Cs-CuT'J- Cs - C12 r 'J — fr* 

: 

— N— (A) 

r" 

^-c* 19 ; ^L-c 

R' ft^R" li> R* ' ' T-#^^*t^S^^*1-^^7(c^*-C^^) <D 

fc/iU -fk^ife (I' b) Cii-e, L*&tfL J ^d *> i« s #;v**-;v£^-r) 

8. L\ L 2 \ I/X^L'***, SV>H»fiUT, ^MlfcOXiiCi - d* T )U 
^fJK C ! -CuAf-oy^n7J^JK Ci-CjAf07'J-)l', */75 
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y. (=0) K<D&frb<D\mv>±.<r>W$k^£ v )W&**ix 

try -y>-c*>i9 ; afciiL 2 , L 2 \ l'^l 3 ' <t> 2i^) u Ftf J — left 

oT, ^MtlfeXliCi-CijT^/K C«-CioT'J -J^^ry <T>&frb<D 

_hn, -tyr^y^ s>r ^ y h n^^^A,^ i m]zk±<z>$t&&K x *) fi 
if 7s - tr >; ->* ^xj± tf ^ - e u 5 ->* > -c & <9 ; 

R 1 , R'&Z^R 3 ^ >fvyntT;p, sec-^;^ ->^o/^f ;vXli->^n 

Z^fZliSASO'A' (i^t, R* ' ' »±, tK^> Ci-C«t;u*;k 
7^— ;vxtiCi-C«TJV^;v-S^7i-;v-e*s) -c* »3 ; 

R{±> Zri*ttJS«)»^fc»±:7*-Jl>-C*>>K XttZ^A&^A' <7>5e^S*^T 
-T*3SB-&-kl'»iCi -C4 TJW^JW. 7^-JiV5gL< liCi-C4W^-SJft7x 

R' S.C^R" d-C47^^JK -7 i -;vXI±Ci-C4 7JV + ^-fl|7 

»**7ffl*te>5£I* a~I' e cMk-^Xi* £ <7Mk-&%&*>*tt 

9 . *;$r n n tf y. C h 'J a^^r^;i>^^ 7 -f y ] 7 .x — y ^y ;u-r — ^ 

10. y^ODU^[hiJV^BA+j/fl/*^7-f/]-l- (2-*^Vk*n'j 

vy) y ^y A-e^^W*^ ittm.v>1k&VBX\tz<?>4k&Vo<z>&&<*o 

1 1. if >R3U fe®<7)5U a- I e^MOilS^g^oT, 
^ : 
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Me=R. 



("la) Xf± 




Me=R. 



^jl,**?^ >K«fc 19 & J^MJk TfWs-^ K <£ »9. 5U c> I dSVI e 

t^ft^^^iS^^ft^x 'J KL 2 XJiL 3 *, nmXltUSMV KL 4 
mtS^/Xl^I a-I et#f,tLS^(OSX, X' . YS^Y' M 
m:L\ L\ L 2 \ L\ L 3 \ L 3 ^.^ L 5 ' =SrM^i>XfI*^tf^vSo 
12. (a) ->*v^ f-Jz-yyg L < i* JbtL^v-^ 1^7^ >X 

(/?) B4^«<^S*« lUm<D$: I a~I e (jS*. Me&VMe' it, S^C 

^^-^ AXlit^ 5 V A-e^> 19 , X, X' •, Y, Y ' > L\ h\ 
L 2 \ L\ L*\ L\ L'SO ! L , 'tO f i:Z, Z\ Z l \ R. R* X^R" l± 

</?) M*£*<£>Sf*^ lie«<^5t I a~I e MeSMe' fi, JEvmc 

&aZ1LT> Ji/f-^ AXfi** 5 v A"C£> 19 „ X> X' . Y. Y* > L\ h\ 
L 2 \ L\ L 3 \ L\ L s SO f L s 'fy f i:Z, Z 1 , Z l \ R, R' J^R" »i 
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Eflar*-4fcfc<*)^ffiKi3»t*, IS** 1 ffi*te>5£ I a~I e MeSO'M 
e* teZtL-FtlZ&tLlZ, jl/f-^AXli^^^^A-Cilj, X. X' Y> Y" . 
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